Oligohydramnios refers to amniotic fluid volume that is less than expected for gestational age. The volume of amniotic fluid is ultimately determined by the volume of fluid flowing into and out of the amniotic sac.
INTRODUCTION
Oligohydramnios refers to amniotic fluid volume that is less than expected for gestational age. The volume of amniotic fluid is ultimately determined by the volume of fluid flowing into and out of the amniotic sac.
Fetal urination, lung fluid, and swallowing all make important contributions to fluid movement in late gestation, with minimal contributions from other sources. Fetal disorders that affect any of these processes will affect the amniotic fluid volume. It is recommended that amniotic fluid volume should be assessed either qualitatively or quantitatively at every antenatal ultrasound examination. Although use of an objective criterion is generally preferable, subjective suspicion of amniotic fluid volume may also be done. The amniotic fluid index (AFI) measurement is calculated by first dividing the uterus into four quadrants using the linea nigra for the right and left divisions and the umbilicus for the upper and lower quadrants. The maximum vertical amniotic fluid pocket diameter in each quadrant not containing cord or fetal extremities is measured in centimeters; the sum of these measurements is the AFI. According to the common convention, AFI less than 5 cm is considered as oligohydramnios, and has been associated with a variety of adverse perinatal outcomes such as perinatal death, nonreassuring fetal heart rate during labor, meconiam-stained fluid and admission of the neonate to the intensive care unit. 1 However, recent literature suggests that isolated oligohydramnios is not related with worse perinatal outcomes than pregnancies with normal amniotic fluid. 2 We aimed to assess the perinatal outcomes in pregnancies with oligohydramnios.
METHODS

Study design and sampling
The prospective study was conducted in the Department of Obstetrics and Gynecology, Pravara Medical College, Loni in which 200 participants were enrolled from January 2018 till July 2018. We included consecutive singleton pregnancies delivered vaginally, with intact membranes. Women with premature rupture of membranes, known fetal anomalies, gestational diabetes, placental anomalies, any medical illness and multiple pregnancies were excluded from the study. Patients were explained the purpose of the study and an informed written consent was obtained from them. The study was approved by the institutional ethics committee. Amniotic fluid index was determined using the Phelan's technique at the time of admission and women were diagnosed with oligohydramnios if AFI was five or less. 3 This formed the first group of mothers and the rest formed the second group of mothers. These mothers were included in the final analysis only if then delivered vaginally. Mothers were followed prospectively to assess antenatal risk factors like development of hypertension, abruption placenta, severe anemia. Perinatal outcomes were noted as well.
Data collection and data analysis
Using a pre-tested semi-structured proforma, demographic information like maternal age and parity were noted. All mothers were asked in detail about their obstetric history. Clinical assessments of the mothers were noted in the proforma. Ultrasound examination was done for all women and four quadrant amniotic fluid volume measurement technique was used to assess the AFI. Perinatal outcomes were noted in the proforma as well. Data was analysed through SPSS version 21. Mean and standard deviation were described for quantitative variables while frequency along with percentages were described for qualitative variables. Difference of proportions were assessed using "N-1" Chi-squared test as recommended by Richardson. 4 A p-value of less than 0.05 was considered statistically significant.
RESULTS
Of the 200 mothers included in the study, 38 had AFI ≤ 5. Mean age of mothers with AFI ≤5 was 26.59±4.76 years and those with AFI >5 was 27.88±5.12 years. Most common age group was 20 to 29 years (Table 1) . Only pregnancy induced hypertension, intra-uterine growth restriction and severe anemia were significantly higher among mothers with AFI less than 5. Perinatal outcomes were studied in both the groups (Table 2) . Induction of labor was required in 53% of mothers with oligohydramnios as compared to 25% in mothers without oligohydramnios, p value <0.05. Though proportion of mothers with meconium stained liquor, birth weight less than 2.5 kgs, APGAR score less than 7 and neonatal intensive care unit were higher among mothers with oligohydramnios as compared to those without oligohydramnios, only difference in proportion of births less than 2.5 kgs were significantly higher among mothers with oligohydramnios.
DISCUSSION
The present single centre study describes the perinatal outcomes associated with oligohydramnios. Reported rates of oligohydramnios are influenced by variations in diagnostic criteria, the population studied, the threshold used, and the gestational age at the time of the ultrasound examination. A study of more than three thousand uncomplicated pregnancies with singleton nonanomalous fetuses between 40 and 41.6 weeks of gestation noted oligohydramnios in 11%. 5 The incidence is high in laboring women, largely due to rupture of fetal membranes during or just before labor. 6 There are both objective and subjective ultrasound criteria for assessing oligohydramnios. Although use of an objective criterion is generally preferable, subjective suspicion of amniotic fluid volume by experienced examiners has similar sensitivity for diagnosing reduced amniotic fluid volume. 7 In the present study, we used the AFI for diagnosing oligohydramnios. As the 5th percentile for AFI averages approximately 7 cm throughout gestation, an AFI less than 5 cm is greater than two standard deviations below the mean value. 8 Most studies that found significant morbidity associated with oligohydramnios used an AFI less than 5 cm as the cutoff. 9 It is for this reason that using the AFI cut-off of 5 cm is more clinically relevant for the diagnosis of oligohydramnios, and represents a volume that may require further assessment and/or clinical intervention.
The baseline characteristics of mothers in the present study like age, parity and gestational age were similar in both the groups. We observed significantly higher proportion of mothers with pregnancy induced hypertension, intrauterine growth restriction and severe anemia in mothers with oligohydramnios. Proportion of pregnancies needing induction of labor and birth weight less than 2.5 kgs were higher among mothers with oligohydramnios. In a similar study by Locatelli et al, univariate and multivariate analyses indicated that detecting oligohydramnios in a low-risk pregnancy after 40.0 weeks carried a more than 2-fold increased risk of a small for gestational age (SGA) neonate. This carries immense clinical importance as they are at significantly increased risk of death in utero. Although the mechanism that leads to amniotic fluid reduction after term is unclear, it has been suggested that low amniotic fluid volume is a manifestation of placental involution, and as such it is a risk factor for fetal growth restriction. 10 In the present study we did not record the fetal heart rate readings but it is suggested that future studies should assess abnormal fetal heart rate tracings (variable decelerations, late decelerations, or loss of variability) and umbilical cord pH leading to cesarean delivery.
In the present study we found oligohydramnios not to be associated with presence of meconium-stained amniotic fluid. This has often been debated in the previously published literature. 11, 12 It is to be noted that most of the published reports included women with a gestational age beyond 42 weeks, which might have accounted for the discrepancy. Additionally, we did not find any association between APGAR scores and presence of oligohydramnios. This is in contrast to what was reported by Ekin et al who found that patients with oligohydramnios have a significantly higher incidence of low APGAR scores at one and five minutes. 13 It is plausible that low APGAR scores were commonly encountered in emergency cesarean delivery which were excluded from the study.
There are a few limitations of this study. First is the fact that this is a single centre study and the sample size is small. So, the results of the present study might not be generalizable to others study settings. Second, the clinician taking care of the patient was aware of the AFI, risk factors of pregnancy, and the results of any antenatal testing that was undertaken. This information could have influenced their decision to deliver the patient and the number of intensive care admissions.
CONCLUSION
In the present study, we included singleton pregnancies with oligohydramnios and compared their perinatal outcomes without oligohydramnios. We observed that induction of labor and low birth weight were significantly associated with oligohydramnios. However, there is insufficient information about the mechanisms behind the pathogenesis of oligohydramnios, for which further studies are required. In addition, prospective randomized trials are needed to establish whether early induction of labor in the presence of a oligohydramnios improves perinatal outcome.
